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The study was conducted on 325 cows of Ukrainian Red-and-White Dairy and Holstein breeds
of the herd of the farm “Khristinovske”. These cows were descended from 28 bulls of 12 lines and
related groups. A sufficiently high level of indicators of the duration and effectiveness of lifetime use
of cows was established. The average life expectancy of the cows under control was 2750, economic
use was 1711, and lactation was 1459 days. An average of 26221 kg of milk, 1097 kg of milk fat and
889 kg of protein were obtained from cows in lifetime (3.63 lactations).

On average, 8.7 kg was milked per day of life from cows, on day of economic use — 14.6 kg, on
day of lactation —17.2 kg. Received 657, 1030 and 122 g of milk fat and protein, respectively. On
average, the coefficient of economic use rate was 58.5%, the lactation rate was 85.6%, and produc-
tive use was 49.9%. For most of the studied features of the duration and effectiveness of lifetime use,
multidirectional and low interspecific differentiation were established. Holstein cows had the same
cows of Ukrainian Red-and-White Dairy breeds as expectancy of life, economic use, and lactation.
Cows of the Holstein breed were dominated by cows of Ukrainian Red-and-White Dairy for milk fat
and protein yield for one day of life, economic use, lactation and lactation rate. In animals of Ukrain-
ian Red-and-White Dairy breed with increasing conditional bloodiness by Holstein, duration and
effectiveness of lifetime use varied curvilinearly. For the most part, the cows group with 87.5% con-
ditional bloodiness by Holstein had the advantage. A certain level of intergroup differentiation is
established by the genetic factors of cows' lineage or related group and father parentage. For the
most signes of duration and effectiveness of lifetime use are characterized by the better indicators
animals of the P. F. A. Chief 1427381 related group and the genealogical line of R. Citation 267150,
and by the worse indicators — P. Astronaut 1458744 line. In some cases, the intergroup difference
reaches a significant level (up to P < 0.05). Of the half-sisters by parent groups, the daughters of
Tumpi 112367468, Vize 660013269, and Roman 660886883 had the highest prevalence and effec-
tiveness of lifetime use, and the worst were the descendants of Y. J. Gladiator 5840283 and Vo-
ron 3206. A dispersion analysis confirmed the genetic predisposition of the phenotypic variability of
the studied traits of the duration and effectiveness of economic use of cows. On average, by all
counted signs, linear membership determines 6.0% of the total phenotypic variability, and parentage
from father — 12.1%. Therefore, when selecting the sires, their linear identity should be taken into
account with the unconditional priority of the breeding value of the bulls according to the complex
breeding index.

Keywords: Ukrainian Red-and-White Dairy breed, Holstein breed, duration of economic use,
lifetime productivity
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TPUBAJIICTD TA E®EKTUBHICTH JOBIYHOI'O BUKOPUCTAHHSI YEPBOHO-
PABOI MOJIOYHOI XYJ10BH
10. I1. Moaynan?, ¥0. ®. Meabuux?, O. 1. Biprokosal, M. M. Ilepeapiii’
U nemumym poseedenns i cenemuxu meapun imeni M.B.3y6ys HAAH (Qy6uncoie, Yrpaina)
2 [Teporcasne nionpuemcmeso dociione ocnodapcmeo «Xpucmuniscokey (Xpucmunieka, Yrpaina)
Jlocnioscenus nposedero na 325 Kopoeax YKpaincbKoi uep8oHo-psaboi MoiouHoi ma coaumu-
HCbKOI nopio cmada niemsagody “Xpucmuniscoke”, wo noxoounu 6io 28 oyeais 12 niniti ma cnopi-
OHenux epyn. Bcmanosneno docmamuvo ucokutl pieensb NOKA3HUKIE MPUBANOCTI MA epeKmueHocmi
008i4H020 sukopucmants kopie. CepeOHs mpusanicme dHcumms niOKOHMPOIbHUX KOPI8 CIAHOBUNA
2750, eocnooapcvkoeo suxkopucmanns — 1711, nakmyeanns — 1459 onis. 3a scumms 3a 3,63 raxma-
yiti 8i0 KOopie odepaicano, y cepednvomy, 26221 ke monoka, 1097 ke monounoeo scupy i 889 ke binka.
Ha ooun oenw sicumms 6i0 kopies, y cepednbomy, Ha0o€Ho 8,7 Ke, Ha 0eHb 20CNO0APCHKO2O BU-
kopucmanns — 14,6 ke, naxmyeanus — 17,2 ke i odepaicano ionosiono 657, 1030 ma 1221 2 monoy-
HO20 Jicupy i 6inka. Y cepeonvomy xoeghiyicnm 20cnooapcvko2o UKOpUCManHs cmanosus 58,5%,
koeghiyienm naxmysanus — 83,6% i npooykmusHnoeo euxkopucmanus — 49,9%. 3a 6invwicmio oocui-
0JICYBAHUX O3HAK MPUBATOCT MA ePeKmUBHOCMI 008IYHO20 BUKOPUCMAHHS 8CINAHOBIIEHA PI3HOCH-
PAMOBAHA [ HEBUCOKA MIJCNOPIOHA Jughepenyiayis. 3a NPAKMu4Ho 0OHAKOB0T MPUBAIOCI JHCUMMISL,
20CN00apcbK020 BUKOPUCMAHHA 1 IAKMYBAHHS KOPOSU 20JIUUMUHCHKOI NOPOOU Nepesajican aHanoie
VKPAIHCbKOI 4ep8oH0-psO0i MONOYHOI 3a HAOOEM [ BUXOOOM MOTOYHOO0 HCUPY MA OLIKA HA 0OUH OeHb
AHCUMMAL, 20CNO0APCLKO20 BUKOPUCMAHHSA, TAKMYBAHHS | KOe@iyienmom 1aKkmyeants. ¥ meapun yK-
PAiHCbKOI 4ep8oHO-ps060i MOIOUHOI NOPOOU 3i 3POCMAHHAM YMOBHOI KDOBHOCMI 3a NOJIINULYBATILHOIO
20NUMUHCLKOI0, MPUBANICMb MA eheKMUBHICMb 008IUHO20 BUKOPUCTNAHHSA 3MIHIOBAIUCL KPUBOI-
HIUHO 3 nepesazoio 3a Oinbwicmio 03HAK epynu 3 kposnicmio 87,5%. Ilesnutl pisenv misicepynogoi
ouepenyiayii 6CMarHoB1€HO 34 2EHEMUYHUMU YUHHUKAMU HATIEHCHOCIE KOPi6 00 NHIT YU cnopiote-
HOI epynu ma noxooicenus 3a bamvkom. 3a OLbWICMIO 03HAK MPUBANOCMI MA ephexmusHocmi 0o-
8IUHO20 BUKOPUCNAHHA KPAWUMU NOKAZHUKAMU XAPAKMEPUIVIOMbCA MEAPUHU CNOPIOHEHOI 2pynu
Yigha 1427381 i eeneanociunoi ninii Poszeiigh Cauimetiwna 267150, cipwumu — ninii Acmpoua-
eéma 1458744. B okpemux sunaokax mixcepynoea pisnuys csaeana sHadyyuwjo2o pieusa (0o P < 0,05). 3
2pyn Hanigcecmep 3a 6amvKoM nepesacy 3a OinbUlicmio 00CIIOHNCY8AHUX O3HAK MPUBANocmi ma ege-
KMUBHOCMI 008i4H020 GUKOpUucmauHs manu oouku Tymni 112367468, Biye 660013269 i Po-
mana 660886883, a cipwumu susisunuce nomomku I'. /Joc. I'nadiamopa 5840283 i Bopona 3206. /u-
CRepCIliHUM AHANI30M NIOMBEPONCEHO NeBHY 2eHeMUUH) 3YMOGIeHICMb (DeHOMUNno8oi MiHAUBOCMI
00CNI0AHCYBAHUX OZHAK MPUBATOCTIT MA eeKMUBHOCHT 20CNO0APCLKO20 BUKOPUCMANHS KOpig. YV ce-
PEOHbOMY, 3a YCIMA 8PAXOBAHUMU O3HAKAMU NIHIUHA HANeXCHICmb 3yMmo8ioe 6,0% 3azanvHoi ghero-
MUN0BOI MIHIUBOCMI, A NOX0OXNCeHHS 3a bambkom — 12,1%. Omoice, npu niobopi naioHuKise cio 36a-
oHcamu Ha iXHIO NIHIUHY HAeJHCHICMb 3a 6e3YMOB8H020 npiopumemy niemiHHOi yinHocmi Oyeais 3a
KOMNJIEKCHUM CEeNeKYIUHUM IHOEKCOM.
Knwouogi cnosa: ykpaiHcbKa 4epBOHO-psida MOJIOYHA MOPOAA, IOJINTHHCbKA MOPOAa, TPHBA-
JIICTh rOCNOAapPCHKOro BUKOPUCTAHHS, I0BiYHA NPOAYKTHUBHICTH

MPOAOJIKUTEJIBHOCTDb U DO@OPEKTUBHOCTbD INIOKU3HEHHOI'O UCITOJIB30OBA-
HUSA KPACHO-TIECTPOI'O MOJIOYHOI'O CKOTA

10. I1. Moaynan?, F0. ®. Meabuux?, O. 1. Buprokosa’, H. H. Ilepeapmuii

Y Unemumym pazsedenus u cenemuxu scueomuvix umenu M.B.3y6ya HAAH (Qybunckoe, Yrpauna)

2Tocyoapcmeennoe  npednpusmue onvimuoe xossiicmeo «Xpucmurnoeckoey (Xpucmunosxa,
Yrpauna)

Uccneoosanus npogoounuce Ha 325 KOpoeax YKPAUHCKOU KpPACHO-NECMPOU MONOYHOU U
20UMUHCKOU NOPOO cmaoda niemsagooa “Xpucmunogckoe’’, komopuwie OvLiu douxamu 28 6vikos 12
JIUHUL U POOCMBEHHBIX 2PYNN. YCmaHoeieH 00CMamo4yHO 8bICOKULL YPO8eHb nokazamenel npooo-
oHcumenbHoCmu U IPGeKmueHoCmuU NOHCUSHEHHO20 UCNONb308aHUA KOpo8. Cpeousas npooonicu-
MENbHOCMb HCUZHU NOOKOHMPOTbHLIX KOpos cocmasuna 2750, X03UCMBEHHO20 UCNONb308AHUSL —
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1711, nakmupoganus — 1459 oueti. Ha npomsicenuu scusnu 3a 3,63 raxkmayuii om Kopos noyyeHo,
6 cpednem, 26221 ke monoka, 1097 ke monounoezo sxcupa u 889 ke benxa.

Ha o0un oenw srcuznu om kopos, 8 cpednem, Ha00eHo 8,7 Ke, Ha OeHb XO35UCHEEHHO20 UCNOIb-
308anust — 14,6 ke, nakmuposarus — 17,2 ke u nonyyero, coomeemcmeenuo, 657, 1030 u 1221 2 mo-
JIOYHO020 dcupa u Oenka. B cpeonem xosghuyuenm xo3aucmeeHHO20 UCNONb308AHUS COCMABUL
58,5%, koagppuyuenm nakmuposanus — 85,6% u npodykmusnozo ucnonvsoeanusn —49,9%. Ilo 6onv-
WUHCMBY UCCLE008AHHBIX NPUSHAKOS NPOOOIHCUMENbHOCTIU U IPDEKMUBHOCTNU NONCUSHEHHO20 UC-
NOb306AHUSL YCMAHOBNIEHA PA3HOHANPABIEHHAS U HEBbICOKAS MedHCnopooHas ouggepenyuayus.
Ilpu npakmuuecku 00UHAKOBOU NPOOOINCUMENLHOCU HCUSHU, XOZAUCMBEHHO20 UCNONIb308AHUS U
JIGKMUPOBAHUSL KOPOBBI 2OJIUUMUHCKOU NOPOObI NPEBOCXOOUNU AHANO208 YKPAUHCKOU KPACHO-NECT-
POU MOLOYHOUL NO HAOO0IO U BLIXOOY MOJLOYHO20 HCUPA U OENIKA HA OOUH OeHb HCUZHU, XO3AUCMBEHHO20
UCNONBL3068AHUS, IAKMUPOBAHU U KOIDDuyueHmy naxmupoeanus. Y HCUBOMHBIX YKPAUHCKOU
KPACHO-NECMPOLL MOJIOYHOU NOPOObl NPU B03PACMAHUU YCIO0BHOU KPOBHOCMU NO Yayduiaiowell
2ONUMUHCKOU NPOOOIINCUMENTLHOCIb U 3P PEeKMUBHOCMb NONHCUSHEHHO20 UCNONb308AHUS USMEHS-
J1acb KPUBOIUHEUHO ¢ npeobaadanuem no 60IbUUHCME)Y NPUHAKO8 epYnnbl ¢ kKposhocmbvio 87,5%.
Onpeoenennblii ypoB8eHb MeAHCSPYNNo8oll ouddepenyuayuu yCmaHnoeiern no 2eHemuyeckum gaxkmo-
Pam NPpUHAONIEHCHOCMU KOPO8 K JUHUU UTU POOCMEEHHOU 2PYRNe U npoucxoxcoenuro no omyy. Ilo
OONBUUHCTNGY NPUSHAKOB NPOOOIANCUMENLHOCIU U D DEKMUBHOCTNU NONHCUSHEHHO20 UCNOIb308AHUS
JYUUUMU NOKA3AMENIMU XAPAKMePU3yiomcs JHcugomuvle poocmeennou epynnol Yugpa 1427381 u
eeneanozaudeckou aunuu Poszetigh Cavimetiwna 267150, xyowumu — nunuu Acmponasma 1458744. B
OMOENILHBIX CIVUAAX MEHCSPYNNO08as pazHuya oocmueaem 3Hayumozo yposHs (0o P < 0,05). U3
2PYNnbl NOJLYCecmép no Omyy npeumyuiecmso no OOIbUUUHCME)Y UCCTIe0YeMbIX NPUSHAKO8 NPOOO]i-
ACUMENbHOCIU U IPHEKMUBHOCTIU NONCUSHEHHO20 UCNOIb3068aHUSA umenu ouku Tymnu 112367468,
Buye 660013269 u Pomana 660886883, a xyowumu okazaiuce nomomxu 1. [oc. Inaoua-
mopa 5840283 u Bopona 3206. /JlucnepcuonuHvim aHanu3om n0OMeEePHCOEHO ONPeOeieHHYI0 2eHemu-
4ecKyr 00YCl081eHHOCHb (HEeHOMUNUYECKOU USMEHYUBOCIU UCCTIe0YeMbIX NPUSHAKOE NPOOOIANCU-
menbHOCmU U 3 PeKkmusHocmu Xo3AUCMEEHHO20 UCNOIb308AHUS KOPO8. B cpednem, no écem yumeéH-
HbIM NPUSHAKAM JUHEUHAs npuHadexchocms ooycrasnueaem 6,0% ooweti penomunuueckou usmeH-
yugocmu, a npoucxoxcoenue no omyy — 12,1%. Taxum obpazom, npu noobope npouzgooumenei
HeobX00UMO YUUMbIBAms UX JTUHENHYI0 NPUHAOIEHCHOCMb NpU 6e3YCI08HOM npuopumene niemeH-
HOU YeHHOCMU ObIKO8 CO2IACHO KOMNJIEKCHOMY CeNeKYUOHHOM) UHOEKC).

Kntouesvie cnosa: ykpanHckasi KpacHO-nécTpasi MOJIOYHAsI MOPO/IA, FOJIITHHCKAS OPO/a, MPo-
AOKUTETbHOCTh X035IIICTBEHHOT0 MCMOJIb30BAHUS, MOKU3HEHHASI MPOAYKTHBHOCTH

Introduction. The duration of economic use and the lifetime productivity of dairy cows deter-
mines the economic efficiency of the industry as a whole. The economic feasibility of keeping a cow
is determined by the quantity and quality of produce and the litter. At the same time the indicator of
payment of feed with production becomes of great importance. There is a known link between the
duration of economic use and the production of more milk and litter [11]. The decrease in the number
of calving leads to a reduction in the period of economic use, which directly influences the profita-
bility of milk production [32]. At the same time, the increase in the intensity of breeding in the pop-
ulation and the expanded reproduction of the herd necessitates the search for an economic compro-
mise between genetic improvement and longevity of dairy cattle [30]. It was established [27], that the
economic component of the duration of economic use of cows depends more on the endurance of the
cow's organism than on the increase in breeding pressure in the herd.

The duration of economic use varies depending on the breed and the direction of the animal's
productivity [21]. It is established that animals of high-performance lines are less to the index of
productive longevity [5]. Productive longevity of cows depends on paratype factors [19, 23], in par-
ticular, the characteristics of rearing young animals [6, 7, 20], and on genotypic factors (influence of
breed, lineage, father) [7, 8, 10, 16-19, 22, 25, 31]. The possibility of breeding dairy cows by duration
of economic use is a prerequisite for the inclusion of this feature in the structure of breeding indices
in countries with intensive management of the industry [1, 13, 24].
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The purpose of the study is to research the duration and effectiveness of lifetime use of dairy
cows of different breeding groups (breed, conditional blood, line, father).

Materials and methods of research. The study was conducted on the basis of primary records
in the Ukrainian Red-and-White Dairy breed herd of the State enterprise of the experimental farm
"Khristinovske" of the Institute of Animal Breeding and Genetics nd. a. M.V.Zubets of National
Academy of Agrarian Sciences of Ukraine. Based on the materials of the electronic information da-
tabase as of February 7, 2020, using the interface developed by us (O. O. Bokov, Yu. P. Polupan), an
observation matrix in the format “*.sta” was formed, which contains data on 451 variables sign of
1927 cows.

A retrospective analysis of the duration and effectiveness of lifetime use of cows was performed
according to our proposed method [12-15]. The analysis included information on the economic use
and lifetime productivity of 325 cows, the first calving of which dates from 2008-2011 (more than
eight years before the retrospective analysis). To compare the group averages of the 12 line and re-
lated groups used, only four were focused, with at least three sires daughters involved, and 28 over
half-sisters with eight over 15 cows.

In controlled animals the duration (days) of life (Tif), economic use (Tes) and lactation (Tr),
number of lactations and live calves for life, lifetime milk yield (kg), content (%) and yield (kg) of
fat and protein, yield of milk (kg), fat and protein (g) for one day of life, economic use and lactation
were taken into account or determined. For the periods considered, the coefficients (%) of economic
use (Keu [4, 28]), lactation (Ki) and productive use (Kpu) Were calculated by the formulas [12-15]:

T
u=i><100% K,t=;¢x100% K,, =—"%100%.

pu T
If , eu and If

The calculations were performed by the methods of mathematical statistics by means of the
software package "STATISTICA-12,0" on the PC [3]. The influence of the genetic factors studied
was calculated by one-way ANOVA as a ratio of factorial and total variance [9].

Research results. The overall analysis of the all controlled animals shows a sufficiently high
level of indicators of duration and effectiveness of lifetime use of the cows of study herd (table 1).
Thus, the average life expectancy of cows for 275-802 days exceeded that of the leading breeding
herds of the Cherkassy region [2] and for the 586—793 days of controlled Holstein cows, which quitted
in 1992-2013 [29]. In terms of duration of economic use, the benefits were 105-656 and 344-557
days, respectively. The lifetime milk yield cows of the studied herd were dominated by the abandoned
animals of the leading breeding herds of Cherkassy region by 7021-15628 kg and exceeded the num-
ber of Holstein cows abandoned during 1992-2004 in the Netherlands. The highest lifetime milk
yield for the Dutch Holstein cows at 30777 kg was quitted in 2008 with the disposal [29]. This milk
yield is only 17.4% higher than had cows which quitted at the farm “Khristinovske". The average
duration of economic use of controlled cows exceeded 3.6 lactations. The lifetime yield of milk fat
and protein from the cows of the study herd were answered by the Holstein cows, which quitted the
Netherlands in 2003. The coefficient of productive use testifies that the milking days of cows under
control of the studied herd occurred almost every second day of their life.

The analysis of coefficients of variation of the studied signs of lifetime use revealed a higher
level of variability compared to individual lactations. Relative indicators of economic, productive use
and lactation coefficients show relatively lower variability of the studied traits, and the highest is the
proportion of rather rare cases of abortion and birth of dead calves. For most signs of duration and
effectiveness of lifetime use of cows of the farm "Khristinovske", the asymmetry and kurtosis rates
in the module did not exceed 1, which testified to the close to normal distribution of variational series
and possibility of application for analysis of parametric statistics methods. Significant deviation from
normal distribution (right asymmetry and positive excess) was found in the frequency of abortions
and stillbirths calves, which is characteristic of the distribution of rare Poisson events [9]. A signifi-
cant left-hand asymmetry and positive excess were noted in lactation coefficient (table 1).

During the last decades, the herd of farm "Khristinovske" has been directing breeding work
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aimed at improving the qualitative composition of the livestock and increasing the genetic potential
of animal productivity. To this end, a scientifically sound selection sires for cows is being imple-
mented. During the study period, in the herd used mainly Holstein sires based on the open population
principle. This led to an increase in conditional blood for the improving Holstein breed on average to
87.7% with the formation of a group of 83 conditionally pure Holstein (Red-and-White) cows from

crossbreeding.

1. The duration and effectiveness of lifetime use of cows

Trait n x £ S.E. S.D. |[CV.| As%S.E. Ex + S.E.
Duration of life . 325| 2750+48.1 868.0 | 31.6 | 0.48+0.135 -0.54+0.270
period, days: econo_mlc use 325 | 1711+47.7 859.2 | 50.2 | 0.51+0.135 -0.57+0.270
' lactation 325 1459+ 425 765.3 | 52.5 0.48 +£0.135 -0.58 £0.270
lactations 325| 3.63+0.115 2.072 | 57.0 | 0.59+0.135 -0.45+0.270
During the life: Iiye calves 325| 3.50+0.119 2142 | 61.2 | 0.66+0.135 -0.16 +0.270
stillborn calves, % |325| 6.79+0.950 | 17.118 | 252.2 | 3.37+0.135 13.15+0.270
abortion, % 325| 0.63+0.363 6.546 |1046.3| 12.66+0.135 | 176.3+0.270
milk yield 325 | 26221 +948.4 |17098.0| 65.2 0.56 +0.135 -0.62 +£0.270
Lifetime dairy fat yield 289 | 1097 +39.1 665.2 | 60.6 | 047+0.143 | -0.65+0.286
productivity, kg: protein yield 251| 889+30.0 4759 | 53.6 | 0.33+0.154 | -0.65+0.306
fat + protein 251 | 2083+70.9 | 11227 | 53.9 | 0.30+0.154 | -0.75+0.306
Milk yield for one life . 325 8.7+0.21 3.75 43.1 | -0.24+£0.135 -0.90 +£0.270
day, Kg: econo_mlc use 325 14.6 + 0.27 4.85 33.1 | -0.60+0.135 0.02 +0.270
' lactation 325| 17.2+0.28 5.00 29.1 | -0.84+0.135 0.35+0.270
Milk fat and protein life . 251 | 657+15.0 237.7 | 36.2 | -0.53+0.154 | -0.37 £0.306
for one day, g: econo_mlc use 251 | 1030+ 18.9 299.3 | 29.0 | -0.88+0.154 0.39 + 0.306
' lactation 251 1221+ 18.6 2948 | 241 | -0.95+0.154 0.95+0.306

economic use 325| 58.5+0.76 13.78 | 23.6 | -0.66+0.135 0.18 +0.270

Coefficients of, %: lactation 325 85.6 +0.80 1433 | 16.7 | -2.63+0.135 7.60 +0.270
productive use 325| 49.9+0.76 13.73 | 275 | -0.83+0.135 | 0.37+0.270

For most of the signs studied, interbreed differentiation turned out to be low and insignificant
in different directions (table 2). At the same time, it should be noted that in virtually the same duration
life, economic use and lactation of cow of the Holstein breed, analogues of Ukrainian Red-and-White
Dairy for one day of life for 0.5 + 0.48 kg, for one day of economic use prevailed — 1.7 + 0.56 kg
(P <0.01) and lactation — 1.4 + 0.59 kg (P < 0.02). With the yield of milk fat and protein, this ad-
vantage was 47 +31.8 g, 97 +39.6 g (P <0.02) and 87 + 39.4 g (P < 0.05), respectively. The Hol-
stein animals preference for coefficient lactation was also significant (3.2 + 1.52%, P < 0.05).

In animals of Ukrainian Red-and-White Dairy breed with increasing conditional bloodiness by
Holstein, duration and effectiveness of lifetime use varied curvilinearly. For the most part, the cows
group with 87.5% conditional bloodiness by Holstein had the advantage. In particular, by milk yield
one day of life, they were dominated by analogues with lower blood by Holstein of 1.5 + 0.54 kg
(P <0.01) and higher — 2.1 + 0.68 kg (P < 0.01). For one day of lactation — by 2.1 + 0.72 (P < 0.01)
and 2.0+ 0.88 kg (P <0.05), respectively, for economic use — by 2.0+0.70 (P <0.01) and
2.0 £0.88 kg (P <0.05).

A certain level of intergroup differentiation was established according to the genetic factor of
cows belonging to a line or kindred group (table 3).

In duration life expectancy, the best indicator is the cow O. Ivanhoe 1189870 related group,
which exceeded analogues of the P. Astronaut 1458744 line worse than this group by 247 + 187.0
days. Interms of duration of economic use the best related group of P. F. A. Chief 1427381 was dom-
inated by P. Astronaut 1458744 line animals by 332 + 183.9 days (P < 0.1), by duration of lactation
— by 263 + 167.3 days, and by lactation over life — by 0.78 + 0.496, by lifetime milk yield — by
6775+ 3992.7 (P <0.1), by milk yield per day of life — by 1.6 £ 0.90 (P <0.1) by the coefficient
economic use — by 6.5 + 3.05% (P < 0.05). P. Astronaut 1458744 line was also the worst in terms of
stillbirths. Abortions were recorded only in animals of P. F. A. Chief 1427381 related group.
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2. Duration and efficiency of lifetime use of cows of different breeds and conditional bloodiness (x = S.E.)

Group of cows by breed and conditional bloodiness

Ukrainian Red-and-White Dairy breed

Trait together including Holstein blood, %: Holstein
to 87.5 87.5 over 87.5
Counted cows 242 102 93 47 83
Duration of life . 2752 +£52.7 | 2749 +75.5 | 2786+ 87.9 | 2690 + 130.8 | 2746 + 109.8
period, days: economic use 1715+53.0 | 1695+76.4 | 1786 +88.8 | 1620+ 128.1 | 1699 + 105.0
' lactation 1456 +48.1 | 1430+ 69.4 | 1539+79.8 | 1348+ 117.5| 1468 £ 89.6
lactations 3.57+0.128 | 3.44+0.195 | 3.85+0.200 | 3.32+0.313 | 3.81 £0.252
During the life: Iiye calves 345+0.131 | 3.34+0.194 | 3.68+0.210 | 3.21 +0.327 | 3.65+0.265
’ stillborn calves, % 6.04+0.990 | 4.54+1.158 | 7.58+1.776 | 6.23 +2.679 | 8.97 +£2.350
abortion, % 0.63+0.442 | 0.33+0.327 | 0.22+0.215 | 2.13+2.128 | 0.60 £+ 0.602
milk yield 25765+1090.524305+1620.2(28745+1782.6|23040+2520.0|27548+1923.0
Lifetime dairy fat yield 1068 +45.1 973 £67.3 1165+ 70.7 [ 1079 £ 114.3 | 1185+ 78.5
productivity, kg: protein yield 863 £34.4 | 802.4+53.0 | 923+52.9 874 +85.3 969 +61.2
fat + protein 2018 £81.2 | 1855+122.4 2167 £ 126.6 | 2085 £205.6 | 2285 + 143.3
Milk yield for one life . 8.6+0.25 8.1+0.38 9.6 +0.39 7.5+0.56 9.1+0.37
day, Kg: econo_mlc use 142+0.32 | 13.4+0.51 15.4+0.48 13.4+£0.74 15.9 £ 0.46
' lactation 16.8+033 | 16.0+0.53 | 18.1+049 | 16.1+0.73 | 18.2+0.49
Miilk fat and protein life . 643 +17.8 598 +£27.6 695 +26.7 631+44.2 700 +26.3
for one day, g: econo_mlc use 1007 £22.4 | 957+36.6 | 1072+31.2 | 977 +£55.6 1104 +32.6
' lactation 1200+22.1 | 1150+36.8 | 1250+32.4 | 1211 +44.8 | 1287 +32.6
economic use 59.0+£0.86 | 589+1.18 | 60.7+1.39 | 55.8+228 | 57.1+1.64
Coefficients of, %: |lactation 84.8+0.99 | 84.3+1.57 | 859+130 | 83.6+2.80 | 838.0+1.15
productive use 499+090 | 49.5+131 | 522+1.39 | 46.2+2.36 | 49.8+1.42

3. Duration and effectiveness of lifetime use of cows of different line and related groups (x = S.E.)

Group of cows belonging to the line
Trait R. Citation lvenho P. Astronaut P. F. A. Chief
267150 1189870 1458744 1427381
Counted cows 54 40 27 64
Duration of life . 2723 +£115.1 2865+ 111.9 2618 +149.8 2860 + 108.0
period, days: econo_mlc use 1728 £ 114.2 1725 £ 111.8 1519 £ 149.3 1851 +£107.3
' lactation 1506 + 99.4 1457 +108.8 1289 £ 137.9 1552 +£94.8
lactations 3.85+0.294 3.35+0.319 3.30 +£ 0.423 4.08 £0.259
During the life: Ii\_/e calves 3,78 +£0.311 3.20 + 0.304 3.19 +0.462 3.86 +0.266
stillborn calves, % 7.13+£2.432 3.65+1.810 11.57 + 4.494 7.05+1.861
abortion, % 0 0 0 0.52 +0.521
milk yield 27658 £2193.7 | 24135 +2591.9 | 22522 +3359.1 | 29297 +£2158.3
Lifetime dairy fat yield 1127 £ 89.0 942 +£105.1 964 + 160.5 1235 £ 81.1
productivity, kg: protein yield 899 £ 65.7 776 £79.5 805+ 125.7 971 £68.8
fat + protein 2154 +£159.9 1795 + 188.5 1844 £ 2943 2238 £ 153.8
Milk yield for one life _ 9.4+0.48 7.8+0.62 7.8+0.78 9.4+0.45
day, Kg: econo_mlc use 155+ 0.61 13.2+0.89 13.9+1.24 152+0.53
' lactation 17.8+£0.68 15.8+0.89 16.6 £ 1.25 18.1+0.52
Milk fat and protein life _ 699 + 35.7 570+ 434 580+ 63.9 695 +29.7
for one day, g: econo_mlc use 1085+ 45.5 957 +61.4 948 + 80.8 1058 +37.1
' lactation 1235+ 52.1 1134 + 60.5 1197 £ 73.7 1278 £30.7
economic use 59.9+1.75 58.1+1.61 54.8+2.53 61.3+1.71
Coefficients of, %: lactation 87.6+1.22 83.5+2.92 85.1+3.56 84.4+1.82
life 52.3+1.57 48 8 +2.23 46.4+2.75 51.3+£1.69

Milk yield for one day of economic use, milk fat and protein yield for one day of life and
economic use, and coefficients of lactation and productive use were better the cows of the R. Cita-
tion 267150 line. For the most part of the duration and effectiveness of lifetime use, animals of the
P. F. A. Chief 1427381 related group and the R. Citation 267150 line are characterized by the best
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indicators, the worst — the Astronaut 1458744 line. In some cases the intergroup difference is signif-
icant level.

Of the genetic factors the most significant influence on phenotypic variability of quantitative
traits is usually the origin of the father (heritability). Comparison of group averages confirmed a
significant level of interspecific differentiation of half-sisters by father (table 4). Among the compar-
ison groups of half-sisters with a herd of more than 15 cows were the daughters of the VVoron 3206
(81.3% conditional blood in Holstein) and Solist 7959 (87.5% conditional blood in Holstein) and six
purebred Holstein sires.

On duration of life the daughters of the sire Tumpi 112367468 exceeded analogues, daughtersof
the Solist 7959 by 225+216.3 days. On the duration of economic use the daughters of
Vize 660013269 had higher indices, than the daughters of H. J. Gladiator 5840283 by 298 + 215.5
days, on the duration of the lactation period — the daughters of Tumpi 112367468 exceededy daugh-
ters of H. J. Gladiator 5840283 by 243 + 194.9 days. The largest number of lactations during lifehad
the daughters of Tumpi 112367468 with superiority over the half-sisters, daughters of VVoron 3206
by 1.27 + 0.593 lactations (P < 0.05). The largest number of stillbirths was recorded amongst, daugh-
ters of Roman 660886883, and the lowest — amongst daughters of Vize 660013269. Abortions were
recorded only amongst the daughters of Holstein bulls Roman 660886883 and H. J. Gladia-
tor 5840283.

A significant prevalence on lifetime dairy productivity is found for the daughters of
Tumpi 112367468. On lifetime milk yield they exceeded the half-sisters of Voron 3206 by
10994 + 5078.6 kg, on milk fat yield — by 607 + 203.0 kg (P < 0.01), on milk protein yield — daugh-
ters of H. J. Gladiator 5840283 by 431 + 131.0 kg (P < 0.01) and on total milk fat and protein yield —
by 1016 + 310.3 kg (P < 0.01). The daughters of Tumpi 112367468 also had the highest milk yield
per one day of life, economic use and lactation. Their overweight on milk yield per one day of life
over the daughters of H. J. Gladiator 5840283 was 3.2 + 0.85 kg (P < 0.001), per one day of economic
use —5.0 + 0.90 kg (P < 0.001) and per one day of lactation by 5.1 + 1.05 kg (P < 0.001). On the milk
fat and protein yield per one day of life daughters of Roman 660886883 prevailed over the daughters
of H.J. Gladiator 5840283 by 268 +52.1g (P <0.001), per one day of economic use — by
337 £60.8 g (P <0.001). The superiority of the daughters of Tumpi 112367468 over the half-sisters,
daughters of H.J. Gladiator 5840283 on milk fat and protein yield per one day of lactation was
338 + 68.3 g with the highest level of significance (P < 0.001).

On coefficients of economic use Frigate 3014630261 daughters had an advantage over cows
daughters of H. J. Gladiator 5840283 by 6.5 + 3.48% (P < 0.1). On coefficients of lactation the the
group of dughters of Diplomat 401497, that was characterized with the highest indices outperformed
Frigate 3014630261 daughters by 7.4 + 4.95%, and on the productive use coefficient this group indi-
ces prevailed Voron 3206 daughters’ indices by 4.5+ 4.26% and Solist 7959 daughters’ — by
4.3 + 3.05%.

Previously, we have found [12] that breeding “in itself” crossbreed animals for reproductive
crossing does not significantly reduce the overall efficiency of lifetime use of cows. In the investi-
gated herd of the farm “Khristinovske”, the use of bulls of the Ukrainian Red-and-White Dairy breed
Voron 3206 and Solist 7959 for purebred breeding for life duration reveals close to average herd
values. According to some of investigated signs of effectiveness of lifetime use, this selection shows
slightly better results compared to the absorbent crossing with some Holstein sires (in particular,
H. J. Gladiator 5840283).
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4. Duration and effectiveness of lifetime use of daughters of different bulls (x + S.E.)

A group of half-sisters cows by their father

Trait Voron Solist Vize Diplomat Roman Tumpi Frigate H. J. Gladiator
3206 7959 660013269 401497 660886883 | 112367468 | 3014630261 5840283
Counted cows 16 25 20 53 57 27 18 30
Duration of life _ 2740 £163.2 | 2641 £ 161.1 | 3027+ 171.0 | 2711 £116.6 | 2727 £ 129.6 | 2905+ 173.8 | 2766 £ 198.8 | 2680 + 128.8
period, days: econo_mlc use 1625+ 170.0 | 1562 £ 158.4 | 1858 £167.5 | 1724+ 1163 | 1718 £125.1 | 1844 £175.8 | 1792 +£201.1 | 1560+ 135.6
' lactation 1370+ 178.9 | 1346 +£142.1 | 1559 £ 156.8 | 1503 +£101.3 | 1474+ 106.2 | 1570 £ 147.5 | 1426 £ 174.1 | 1327 £127.5
lactation 2.88+£0.455 | 3.44+0.444 | 3.85+0.504 | 3.83+0.298 | 3.72+0.292 | 4.15+0.380 | 3.67+0.524 | 3.10+0.326
During the life: Ii\_/e calves 2.69+0.395 | 340+0473 | 3.75+0.497 | 3.75+0.316 | 3.47+0.305 | 3.89+0.382 | 3.56+0.550 | 3.07+0.328
' stillborn calves, % | 5.47 £3.779 | 6.50£2.660 | 1.67£1.667 | 7.27+2.475 | 892+2.774 | 8.52+3.249 | 5.09+2.789 | 5.14+2.460
abortion, % 0 0 0 0 2.11+1.783 0 0 1.67 £ 1.667
milk yield 19802+3984.2|23863+3491.4|28232+3930.0|27734+2234.2|127286+2299.0|30796+3149.3(25212+4349.2| 19876+2780.7
Lifetime dairy fat yield 764 +162.6 | 1047 £167.1 | 1094+ 154.1 | 1133+90.6 | 1189+91.8 | 1371 +£121.5|1041 £163.2 783 £116.8
productivity, kg: protein yield 715+1429 | 840+ 128.2 | 824+ 111.4 | 905+67.1 1013+70.3 | 1058 £98.1 | 839+ 142.7 627 £ 86.8
fat + protein 1642 +£336.7 | 1925 +£300.1 | 1918 £264.4 | 2169 + 163.0 | 2405+ 161.2 | 2473 £226.7 | 1880 £ 305.5 | 1457 £211.9
Milk yield for one life _ 6.7+1.01 8.2+0.78 8.6 +£0.90 9.5+0.49 9.1 +£0.47 9.9+0.58 8.3+0.95 6.7+0.62
day, kg: econo_mlc use 11.7+1.55 145+ 1.25 14.0+1.19 15.6 £0.62 15.3+0.60 16.5+0.57 129+ 1.18 11.5+0.70
' lactation 142 +1.57 16.8 £1.28 169+1.17 179+ 0.69 17.6 £0.63 19.1 £0.68 164+1.19 14.0 £ 0.80
Milk fat and protein life _ 542 £79.0 603 £63.4 584 £ 60.5 705 £ 36.1 747 £24.5 741 £36.6 612 +61.6 479 £46.0
for one day, g: econo_mlc use 936+ 110.8 977 £ 80.0 951 £80.0 1092 +£46.0 | 1147+33.2 | 1140+34.3 935+77.0 810+ 50.9
' lactation 1092+ 111.6 | 1178 £75.8 | 1151 +77.5 | 1242 +52.8 | 1323 +31.7 | 1339+38.6 | 1199 £ 58.5 1001 +56.3
economic use 57.5+2.52 55.8+2.64 59.2+2.30 60.0+1.78 589+ 1.86 59.5+2.77 62.0+2.69 555+2.21
Coefficients of, %: [lactation 83.5+5.66 87.1£3.10 82.5+3.78 87.6+1.24 87.4+1.63 86.8 £1.53 80.2+4.79 83.9+3.11
productive use 479 +3.95 48.1 £2.60 494 +£3.07 52.4+1.60 509+ 1.65 51.0+2.17 492 +3.25 50.0£2.56




5. Influence of genetic factors on indicators of duration of economic use of cows

The influence of the organized factor:
Trait father line, comparison group
S E, % | P S E, % | P
Number of degrees factorial 27 11
of freedom: general 288 304

life 8.0+9.32 0.581 24+3.62 0.766

Duration period, days: economic use 8.0+£9.32 0.578 2.7+3.62 0.664

lactation 8.4+931 0.495 2.6+3.62 0.706

lactation 7.5+9.32 0.663 29+3.62 0.622

During the life: Ii\_/e calves 7.7+9.32 0.635 2.9+3.62 0.616

' stillborn calves, % 17.9+£9.07 <0.001 3.0+3.62 0.585

abortion, % 3.5+£9.36 0.998 1.6 £3.62 0.932

milk yield 9.9+9.28 0.263 4.1+3.61 0.300

Lifetime dairy fat yield 12.4+9.54 0.079 7.0+4.02 0.045

productivity, kg: protein yield 12.3+£10.07 0.129 8.3+4.61 0.035

fat + protein 12.9+£10.05 0.092 8.9 +4.60 0.021

life 152+09.16 0.005 7.3+3.60 0.016

Milk yield for one day, kg: |economic use 16.9+£9.11 <0.001 9.4 +3.59 0.001

lactation 13.7+£9.20 0.019 8.6 +3.59 0.003
Milk fat and protein for life _ 20.3+£9.80 <0.001 15.9+4.52 <0.001
one day, g: economic use 19.9+£9.82 <0.001 14.1 £4.55 <0.001
' lactation 17.5+991 0.004 13.8 £ 4.55 <0.001

economic use 13.8+£9.20 0.018 3.1+3.62 0.566

Coefficients of, %: lactation 7.9+£9.20 0.593 1.8+3.62 0.891

productive use 12.7+£9.22 0.042 2.8+3.62 0.647

An analysis of variance confirmed the genetic predisposition of the phenotypic variability of
the studied signs of the duration and efficiency of economic use of cows (table 5). On the basis of
duration life, economic use, lactation, number of calves and calves received, lifetime dairy produc-
tivity, genetic variance was low (2.4-2.9% by linear affiliation and 7.5-8% by parental origin) for
unreliable level of significance. On the variability of the birth rate of dead calves, influence of father
parentage increases to a significant (almost 18%) reliable level. Abortion rates also have a non-sig-
nificant and unreliable level of genetic predisposition (1.6-3.5%). The influence of genetic factors on
the variability of lifetime dairy productivity increases to 4.1-8.9% by linearity and 9.9-12.9% by
father parentage, remaining at an unreliable level of significance. Relatively low (1.8-3.1% by linear
affiliation and 7.9-13.8% by father parentage) and in most cases the genetic predisposition of eco-
nomic and productive use and lactation rates was unreliable.

The final comprehensive criterion for effectiveness of lifetime use of dairy cows is seen to be
milk fat and protein yield per day of life, economic use and lactation. On these grounds, a relatively
higher and in most cases highly reliable (up to P < 0.001) level of genetic predisposition was detected.
The influence of line or comparison group on these indicators ranged from 7.3 to 15.9%, parentage
from the father - from 13.7 to 20.3%. This level of genetic variability gives reason to expect effec-
tiveness of breeding improvements in efficiency of lifetime use of dairy cattle.

Generally, belonging to a line or a comparison group accounted for 6.0% of the total phenotypic
variability for all these traits and 12.1% for father parentage. That is, impact of father parentage was
expected to be [26] twice as high as belonging to a line or related group. Therefore, when selecting
the sires, their linear identity should be taken into account with unconditional priority of the breeding
value of the bull according to complex breeding index.

Conclusions. For most of the studied traits of duration and effectiveness of lifetime use, mul-
tidirectional and low interspecific differentiation were established. With virtually the same duration
life, economic use and lactation of the Holstein cow, analogues of Ukrainian Red-and-White Dairy
breed for milk fat and protein yield for one day of life, economic use, lactation and lactation factor
prevailed.
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In animals of Ukrainian Red-and-White Dairy breed with increasing conditional bloodiness by
Holstein, duration and effectiveness of lifetime use varied curvilinearly. For the most part, the cows
group with 87.5% conditional bloodiness by Holstein had the advantage.

A certain level of intergroup differentiation is established by the genetic factors of cows' lineage
or related group and father parentage. For the most traits of duration and effectiveness of lifetime use
are characterized by the better indicators animals of the P. F. A. Chief 1427381 related group and the
genealogical line of R. Citation 267150 and by the worse indicators — P. Astronaut 1458744 line. Of
the half-sisters by parent groups, daughters of Tumpi 112367468, Vize 660013269, and Ro-
man 660886883 had the predominance of most investigated signs of duration life and lifetime use,
and the worst were descendants of H. J. Gladiator 5840283 and VVoron 3206.

An analysis of variance confirmed the genetic predisposition of the phenotypic variability of
the studied signs of duration and effectiveness of economic use of cows. On average by all counted
traits linear membership determines 6.0% of the total phenotypic variability, and parentage from fa-
ther — 12.1%. Therefore, when selecting breeders, their linear identity should be taken into account
with the unconditional priority of the breeding value of the bull according to the complex breeding
index.
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